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Approach to feature selection based on neighborhood rough
set and ant colony optimization

ZHANG Dong-wen', WANG Peng”, QIU Jiqing'

(1. College of Sciences, Hebei University of Science and Technology, Shijiazhuang Hebei 050018, China;2. College of Informa-
tion Science and Engineering, Hebei University of Science and Technology, Shijiazhuang Hebei 050018, China)

Abstract ; This paper analyses the weakness of setting a single, specified threshold for the size of neighborhood, and then puts
forward a new neighborhood setting method based on the standard deviation of feature data. The paper introduces ant colong
opbimization (ACO) into feature selection and proposes an approved feature selection algorithm based on NRS and ACO, in
which the feature importance is taken as the heuristic information. In order to evaluate the performance of the proposed algo-
rithm, four datasets from UCI are used and the experimental results show that the proposed algorithm has a better performance

in classification accuracy of reduct and feature number in reduct.

Key words: neighborhood rough set; ant colony optimization; feature selection; standard deviation

[1 3 2
° ’ 5
(RST)H el .
2 . . . .
. (6] (NRS)
. .
:2010-12-26; :2011-06-08;
(60874003)

(1964-), , , s



404

2011
. ’ |:6:|
o : (GA)O', (PSO)H™
(ACO)D’EHI] .
[6] , .
1
1.1
1 U={x,a5s*sx,),U ,C .D s C
U N, NDT:<U’CUD9N> °
2 NDT:<U9CUDgN>9 D U M :lexzv""
Xm0 () BCC , D B
M
NIID:LiJlNBXi’ (D)
M
NBD:UNEXI'D (2)
i=1
:NpX, = {2,108 () EX, 2, EU} ,NgX, = {z; |05 () ) N X, =Tz, €U}, Op(xj)={x,| Yz, €U,
Az ,x,)<8),0=0,
3 NDT=<U,CUD,N), BCC, D B
INsD|  Card(N,D)
1= T T Card ) )
’O<'}/B(D)<17 }/B(D):l, D B0
1 NDT=<U,CUD,N),B,<C,B,=C,B,=ZB,,
1) VXQU,NBIXQNBZX;
2) yi, (D)<y;, (D).,
»ys(D) s o
4 NDT=W,CUD,N), BZC, C s B
D vg(D)=vy:(D);
2) Ya€eB,ys(D)>yy (D),
5 NDT:<U9CUD’N>9B§C’aec_Bva B
SIG(a.B.D)=ysUa(D)—ys(D), (4)
1.2
i) 1 ) ji
a 8
;= (Z','j) (HU) i (5)
> () ()F
2 Ty (19])

sa

5 i ]



405
i .
2) b b
rij:(l—‘o)‘nj +pATIjo (6)
1Ty (i,7) 50 s ATy o
2
2.1
b b b o
b O b o
1 1 LF F, 2 . 1
5=0.6, (3) Tab.1 An example of threshold analysis
yFl (D):Oo . 620. 04:9 F1 Fz
ve, (D)=1, . 1 0.2 0.3 N
° 2 0.5 0.2
2 ) 3 0.8 0.25 Y
1
o 1.2 -
UCI
Wine , 1.0p O o
8,9,10,11,12,13
0.8 -
X
’ b=
0 0.5 0.1 < os)
sal
[
. 1 04}
s 0o
0.2
O
0.5 , | o Q Q Q
0, , 0 0.1 02 03 04 0.5 0.6
, i 5 {4
2 1
s Fig. 1 Influence of neighborhood on feature dependability
|:O ) 1] ) ) 1 ’ Fl FZ
9F1 SDF1 FZ SDF2 ’ ’ Fl FZ ’
o b ’
B ’ ’ o ) SD/?’Z
’ n ’

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



406 2011

6 NDT=U.CUD.,N),SD={SD,,SD,,--,SD,, }

s m s S U . 1(1<1<m) U Ni

M(Ni) - (Vp,q),*_\ o

Ty = ;,A(xp,xq)g&-, 1< p<<ls,1<<q<s 0, =SD,/n.n N
2.2 NRS ACO
ACO
o , 1
ACO . 2 ,1
1 , 2
o 2
’ 2 ACO
’ , ’ o Fig.2 Model of feature selection reformulated as ACO
D) ACO
. ACO . S
[2] ACO o
7 B,p 7
s 1 p
7., =SIG(r,B,D),
SIG S o
2) ACO
) (6) ,
z
At = z %o
:q s R(1) t .
3) ACO
, , o 2 D)
3 32) .
1 1 , 2 s
t s s o o
Stepl
1 Ru=0C,C H
2) T,, T, ;
3) H
4) as Bs Py q o
Step2 1
C ) (7 o
Step3
ID) 1 , ;

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net

(7

(8

(9



(2]

407

2) (5 D) ) ;
3) D, ;
4) C
Step4 R...
2) R ,
Ruin » o
Stepb
D Ru s R (6) ;
2) L €D .
Stepb
’ ’ Rmin ’ o
Step7 Step3, o
3
, 4 UCI , [7] (FSNMA)
s C4.5 Navie Bayes(NB) , FSNMA .
3.0 GHz CPU.,1 GB s Matlab o
3.1
UCI 4 ,  lonosphere .Sonar .S-soybean
Wine R 2 4 N o
3.2
2 4 UCI
a=1. B; 0.1, o= 0.2, g=1, Tab. 2 Detail of the four UCI datasets
. 50, / /
, 7 1 Ionosphere 351 34 2
2 Sonar 208 60 2
» 0.1 » 23 n ’ 3 Ssoybean 47 35 4
’ 4 Wine 178 13 3
Tonosphere 3
n o 0.94
. n 2.8 ,C4.5 ',.ﬂ\ c4.5 %iﬁ{ﬂ_\ !E\
NB ) " 0.923'_,5' \ {f’ !f’; ‘ﬁ'“"‘m o 5
2.2 C4.5 , NB = S ‘\\ F’,‘h“:‘nﬁ
s s n=2.2, = = . & N i o
Sonar, S-soybean, Wine n 2.2, 0.88 I "‘\ ," NBF % L
2.0, 2.0, ‘g"
3.3 0.86 w w w w !
2.0 2.2 24 2.6 2.8 3.0
3 FSNMA .
o 3 , 2
. FSNMA ; "
355 7 95 ’ Fig. 3 Influence of n on classification accuracy
5.75 4 ,  Sonar, S-soybean, Wine 2
R , Ionosphere FS-
NMA . 3 , . 4



408 2011
3 4 4
Tab. 3 Number of features selected Tab. 4 Feature selection of the four datasets
FSNMA
/ / / N
Tonosphere ” 5 e Tonosphere 3,4,5,6,7, 14, 16, 24, 25
Sonar 60 6 6 Sonar 11, 16, 21, 26, 28, 44
S-soybean 35 2 2 S-soybean 1, 22
Wine 13 6 6
Py 575 7 s Wine 1,3,4,5,7,10
) C4.5 NB . FS-
NMA ) 5
5)
Tab.5 Classification accuracy
C4.5 NB
FSNMA FSNMA
Tonosphere 91.453 0 93.162 4 92.022 8 82.621 1 91.168 1 88.604 0
Sonar 71.153 8 77.884 6 75.000 0 67.788 5 75.961 5 74.519 2
S-soybean 97.872 3 100 100 97.872 3 100 100
Wine 93.820 2 96.629 2 96.629 2 96.629 2 96.629 2 92.629 2
88.574 8 91.919 0 90.91 3 86.227 7 90.939 7 88.938 1
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